Investigation of the compressive stiffness of spinal cages in various experimental conditions based on finite element analysis.
Recently, novel polymers, including polyetheretherketone and carbon fibre reinforced polymer, have been used for spinal implants. Because the in vitro experimental test uses metal blocks with different material properties from those of polymer cages in standard test protocols for prediction of the mechanical performance, it is necessary to analyse the influence of various experimental conditions, such as the material of the blocks. In this study, the compressive stiffness of spinal cages was investigated for different materials (polyetheretherketone, carbon fibre reinforced polymer, and titanium) under simulations of the mechanical experimental tests and the in vivo situation based on finite element analysis. The stiffness was affected by shapes of cage as well as experimental conditions, such as the load application method or fixation block. In the open cages, the polymer cages showed a greater dependence on the experimental situation than the metal cages. Hence, it may be necessary to consider the experimental conditions during in vitro mechanical tests for the stiffness evaluation of spinal cages made of novel polymers to obtain results relevant for an in vivo situation.